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This thesis examines several intrinsic aspects of the commonly used Conditional 
Autoregressive model, and suggests ways to improve the model’s ability to study 
sparse disease outcomes. Under the Bayesian framework, simulation studies, 
along with sensitivity analyses were used to tackle each research objective 
identified in the thesis. The results are presented in a collection of published and 
unpublished research articles, and it is hoped that others will find this work 
useful when faced with similar challenges in the analysis of rare outcomes.  
 
